(1) If G = N then X ≤ G ⋊ Aut(G, S) and X 1 ≤ Aut(G, S).
(2) If |G : N | = 2, then there exists D ⊆ N with 1 ∈ D, D = N and X uv ≤ Aut(N, D) for an arc (u, v) of Γ.
Reduction to the core-free case N is the core of a transitive subgroup G in X, that is,
Theorem A. Let Γ = Cay(G, S) be X-edge-transitive, and G ≤ X ≤ AutΓ and N = Core X (G).
(2) If |G : N | = 2, then there exists D ⊆ N with 1 ∈ D, D = N and X uv ≤ Aut(N, D) for an arc (u, v) of Γ. Reduction to the core-free case N is the core of a transitive subgroup G in X, that is,
(2) If |G : N | = 2, then there exists D ⊆ N with 1 ∈ D, D = N and X uv ≤ Aut(N, D) for an arc (u, v) of Γ. and Γ N is core-free with respect to G/N .
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Basic Cayley Graphs
Corollary 1. Let Γ = Cay(G, S) be cubic (X, s)-arc-transitive with G ≤ X ≤ AutΓ and let N = Core X (G). Then N has at least three orbits on V Γ and Γ is a cover of (the 'basic' (X/N, s)-arc-transitive Cayley graph) Γ N provided s ≥ 3.
A 'basic' Cayley graph Γ = Cay(G, S) means that the regular subgroup G is core-free in some X ≤ AutΓ .
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Construction of Basic Cayley Graphs
Observation: Cay(G, S) with Core X (G) = 1 ⇒ H ≤ X S n , where H is a vertex stabilizer of X on V Γ and H is (isomorphic to) a regular subgroup of S n .
Construction of basic arc-transitive Cayley graph with given vertex stabilizer H and arc stabilizer P < H.
Observation:
where H is a vertex stabilizer of X on V Γ and H is (isomorphic to) a regular subgroup of S n .
Step1: Determine I = {τ ∈ N S n (P ) \ 1 =K¢H N S n (K)|τ 2 = 1, 1 τ = 1}.
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Step2: Determine the set I(n, H) of involutions in I which are not conjugate to each other under N S n (H); -p. 9/1
Step2: Determine the set I(n, H) of involutions in I which are not conjugate to each other under N S n (H);
Step3. For τ ∈ I(n, H), determine X = τ, H , G = {σ ∈ X|1 σ = 1} and S = {σ ∈ Hτ H|1 σ = 1}.
